ABSTRACT
INTRODUCTION
Dental composite resins are restorative material or adhesive types of synthetic resins. They are most commonly composed of bisphenol A-glycidyl methacrylate and other dimethacrylate monomers, a filler material, such as silica, and a photo-initiator. Since the advent of dental composite resins in the 1960s, they have been made superior through research and development refinement with mean particle sizes of 0.6 to 0.7 μm. 1 The placement of composite in teeth is not an easy task and it poses many challenges. It is time-consuming, lightcuring each increment, and the operator time is required for separate etching, priming, and bonding techniques, especially in class II mesial-occlusal-distal restorations
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and class III cavities. 2 It has advantages, such as esthetics, more conservative procedure, versatility, reparability, lack of corrosion, insensitive to dehydration, easy to manipulate, reasonably inexpensive, micro-mechanical bonding with tooth structure, etc. Although it has good physical properties, the drawbacks are still there, which is literally challenging for the dentist. Among limitations, polymerization shrinkage and polymerization stress are major. Both result in internal microcracks within the bulk of the material, marginal microleakage and the postoperative sensitivity, disjointing of the bonding agent from the cavity wall with resulting gap formation, shrinkage, enamel microcracks, marginal staining, secondary caries, chipping, discoloration, and lower fracture resistance. 3 Microleakage is one of the factors that affects the success of any composite restoration. It influences the longevity of dental restorations. An oblique layering technique with increments or cavity designs with a low C-factor can decrease the polymerization shrinkage and microleakage. Bulk Fill composites with enhanced flowability to achieve consistent adaptation to the cavity preparation, elasticity, and low polymerization shrinkage stress reduce microleakage, postoperative sensitivity, and secondary caries. In the literature, most microleakage-related studies had used ordinary low-resolution optical microscope using fluorescent dyes as they present extremely visible and strong color. 4 Nevertheless, with the usage of CLSM, microleakage examination starts to depend on the fluorescence criteria of the dye other than the color. It is beneficial over conventional microscopy as it offers numerous other advantages like the ability to control field depth, removal of background information, and the potential to assemble serial optical sections even from bulkier samples. With innovation of the SonicFill (Kerr Corp., USA), a combined benefit of low-viscosity composite and a common composite is achieved. Sonic energy is used for activating the composite, leading to fill the cavity and adapt the low-viscosity material easily, and then compact and mold it while the composite changes its consistency till the time it reaches a relative higher viscosity. Some other prominent benefits with this technique are reduced working time and polymerization shrinkage. 5 The present in vitro experimental study was conducted to evaluate and compare microleakage of two commercially available restorative composites resins in class II cavities using CLSM.
MATERIALS AND METHODS
This in vitro study included 20 permanent mandibular first molars with no crack, fracture, previous restorations, and no periodontal compromised teeth. Teeth were collected and stored in normal saline. Ethical clearance was taken prior to the execution of study. Class II cavities usually involve occlusal and proximal surfaces of premolars and molars. Forty class II cavities were prepared with a carbide bur, which was in turn discarded after every five preparations. The dimensional extensions of cavity were kept in a way to show 2 × 3 mm occlusal and proximal extension with gingival seat at cement-enamel junction. Each cavity was uncontaminated by pumice paste and followed by water spray rinse and gently dried. For ensuring complete building up of the proximal wall, every sample tooth was mounted with adjoining teeth for placement of Tofflemire matrix. All the prepared cavity surfaces were completely dried out using oil-free compressed air along with acid etching (37% phosphoric acid for 15 seconds) and then washed and dried. To make sure precise and accurate bondings, Adper single-bond two-bonding agent was used, which was gently dried and cured. The teeth were then randomly divided into two groups of 10 each. Group I included teeth in which SonicFill Bulk Fill composite was used. Group II included teeth in which Tetric EvoCeram Bulk Fill composite was used. The specimens in each group were restored with the corresponding Bulk Fill composite and cured for 20 seconds. All specimens were then subjected to 1,000 thermal cycles at 5°C and 55°C with a dwell time of 1 minute at each temperature. Every specimen was then protected with two coats of nail varnish, excluding the resin composite restoration and 1 mm surrounding region. It was then submerged in 0.6% aqueous Rhodamine B dye for 48 hours. This is the time when the specimens were ready to be sectioned after rinsing. The microleakage was examined by means of confocal microscopy at 10× magnification in the fluorescent mode (Figs 1 and 2 ). With a digital scale, the width of interface between restoration and tooth surface was calculated. For measurement of microleakage, a scoring system given by Radhika et al 6 was used as: 0-no dye penetration; 1-dye penetration into half extension of the cervical wall; 2-dye penetration into more than half or complete extension of the cervical wall; 3-dye penetration into the cervical and axial walls toward the pulp.
STATISTICAL ANALYSIS AND RESULTS
All the observational findings were compiled and sent for statistical evaluation using statistical software Statistical Package for the Social Sciences version 21 (IBM Inc., Armonk, New York, USA). All specimens of two groups were evaluated and compared for microleakage along with occlusal and cervical wall using Kruskal-Wallis test. Table 1 shows that group I included 10 teeth which were restored with SonicFill Bulk Fill composite and group II included 10 teeth which were restored with Tetric EvoCeram Bulk Fill composite. Graph 1 shows cervical region wherein among group I, 4 cavities had score 0, 6 had score 1, 7 had score 3, and 3 had score 3.
In case of group II, 2 had score 0, 3 had score 1, next 3 had score 2, and 12 had score 3. Assessment of results shows that microleakage appeared to be comparatively more in group II as compared with group I ( Table 2) . The difference was significant (p = 0.05). Estimations at occlusal levels revealed that in group I, 5 cavities had score 0, 9 had score 1, 4 had score 3, and 2 had score 3. However, in case of group II, 2 had score 0, 4 had score 1, 6 had score 2, and 8 had score 3 (Table 3 and Graph 2). Statistical comparison of mean values was also conducted at cervical and occlusal levels using Wilcoxon signed-rank test, wherein it revealed significant levels of differences (p > 0.05, Table 4 ). Comparative measurement of dye penetration was completed by evaluating intraclass correlation coefficient, which was 0.544 for group I and 0.494 for group II (Table 5) . 
DISCUSSION
The success of any restoration material depends on marginal integrity. Polymerization shrinkage results in microleakage. In majority of clinical situations, the relative lack of adaptation may possibly occur fairly due to polymerization contraction and excessive temperatures inside the oral cavity. Furthermore, it might sever the adhesion between the adhesive system and the cavity walls forming microgaps. All such kinds of spaces usually permit the infiltration of microorganisms, fluids, and other elements from the intraoral atmosphere along the tooth/restoration junction, which may result in postoperative sensitivity, marginal deterioration, recurrent caries, and pulp injury. 7 Thus, polymerization shrinkage is the most common cause of failure of composite restorations. Various factors, such as the material's formulation, boundary conditions, and the amount of material in the polymerization reaction affect it. This phenomenon occurs because monomer molecules are converted into a polymer network and hence, exchanges van der Waals spaces into covalent bond spaces, forming tightening stresses in the resin composite leading to microleakage. 8 The amount of polymerization shrinkage is different for different resin composites. Incremental layering technique has been suggested to reduce this shrinkage. Nowadays, traditional placement techniques for composite resins include this technique. In this study, we compared microleakage of SonicFill Bulk Fill composite resin and Tetric EvoCeram Bulk Fill composite resins in class II cavities using CLSM. In this study, we included class II cavities in 20 mandibular molars. We composed two groups of 10 teeth each. Group I was restored with SonicFill Bulk Fill composite and group II was restored with Tetric EvoCeram Bulk Fill composite. Confocal laser scanning microscopy is a technique used for visualizing subsurface tissue characteristics. The use of lens focuses a few microns beneath the observed surface, avoids the spread of stain due to specimen sectioning, and avoids polishing artifacts too. The focal plane, from which the image is created, is used to see while scattered, reflected, and fluorescent light is eliminated. The laser scanning microscope scans the sample, sequentially point by point, and line by line and assembles the pixel information into one image. 9 We used a scoring system given by Radhika et al for measuring microleakage. In this study, microleakage was comparatively more in group II as compared with group I. The difference was significant (p = 0.05). This is in agreement with the results of Gogna et al, 10 Helvatjoglu-Antoniades et al, 11 and Ernst et al. 12 Furthermore, the comparison results at cervical and occlusal levels showed quite significant outcomes and this was in agreement with the study results of Kleverlaan and Feilzer. 13 Factors, such as the distance between the lightcuring tip and the resin surface also affect polymerization.
If the distance between both is more than 2 mm, the light intensity is significantly reduced. This might prevent adequate polymerization of resin composite materials. 14, 15 Oscillation energy produced by handpiece temporarily increases flowability of resin to attain precise filling of cavities. There is reduced polymerization shrinkage with this technique as the composite resin is placed through a single increment up to 5 mm. [16] [17] [18] [19] [20] There is drop in viscosity when the sonic energy is applied, which increases the flowability of the composite, enabling quick placement and precise adaptation to the cavity walls. As soon as sonic energy is stopped, the composite returns to a more viscous, nonslumping state that is perfect for carving and contouring. Nevertheless, the results of this in vitro study sought to be compared with other studies of larger sample size. [21] [22] [23] [24] [25] Results of the present study must also be interpreted with caution since in clinical practice the intricate use of latest tooth-colored restorative materials and systems could be limited to the real accessibility and uniformity in terms of clinical outcomes. [26] [27] [28] [29] [30] Further studies are also needed to be conducted to determine the most reliable composites that could offer minimum microleakage with the best possible clinical results.
CONCLUSION
Within the limitations of the study, it was concluded that microleakage does occur usually in class II restoration, wherein we found it more in Tetric EvoCeram Bulk Fill composite as compared with SonicFill Bulk Fill composite.
Other factors, such as material's formulation, boundary conditions, and the amount of material in the polymerization reaction also affect the magnitude of microleakage. Though we have various laboratories or microscopic testing methods for restorative systems, we are still lagging in ideal standardization of testing methodologies available. Moreover, our study results could be treated as suggestive for predicting composite for prone situations. However, we expect other large-scale long-term studies to be conducted that could further establish certain concrete guidelines in this field.
CLINICAL SIGNIFICANCE
In spite of a superfluity of microleakage studies, restoration of class II situations still remains a challenge. Apparently, no material is capable of completely eliminating microleakage, especially from gingival margins of class II cavities. Nevertheless, SonicFill Bulk Fill composite could be considered as the material of choice in class II situations in majority of the clinical scenarios. Confocal local scanning microscopy has also been emerged as a modern way for precise microleakage evaluation, both qualitatively and quantitatively.
